（C）Relative expression of AGO in CD4 T lymphocytes by using qRT-PCR.
（D）Co-immunoprecipitation of Piwil4 with piRNA. The Piwil4-expressing plasmid was transfected into the PBMCs. HA-tagged Piwil4 was immunoprecipitated, and the associated piRNA was analyzed by using qRT-PCR.
A.
B. (14) 1447371(1), 6447471(4), 64984817(3), 89716735(9) 40-49 (45) 1447371(6), 6447471(6), 64984817(23), 69570442(1), 80684835(1), 89716735(7), 106174535(1) 50-59 (35) 1447371(12), 6447471(4), 64984817(7), 80684835(3), 89716735(2), 106174535(7) 60-69 (26) 1447371(7), 6447471(1), 26994335(6), 39218844(1), 80684835(2), 89716735(2), 106174535(7) 70-79 (4) 1447371(1), 39218844(2), 80684835(1) 80-89 (5) 39218844(5) 90-100 (2) 39218844 (2) a The values shown in the column of Rank represent the percentile rank within the sample labeled on the x-axis in Figure 2 . The number of the samples with corresponding rank order was shown in the parenthesis. b The expression values of PIWIL4 in all available samples were retrieved from NCBI GEO Profiles database (www.ncbi.nlm.nih.gov/geoprofiles). The corresponding IDs were shown in the table, and the number of related samples was shown in the parenthesis. The citation(s) and title of each GEO Profiles ID were shown in the supplemental excel file.
Table 2. The ID numbers in NCBI GEO Profiles database of PIWIL4 in human CD4+ T-cells.
C. (2) 75565738 (2) a The values shown in the column of Rank represent the percentile rank within the sample labeled on the x-axis in Figure 2 . The number of the samples with corresponding rank order was shown in the parenthesis. b The expression values of PIWIL4 in all available samples were retrieved from NCBI GEO Profiles database (www.ncbi.nlm.nih.gov/geoprofiles). The corresponding IDs were shown in the table, and the number of related samples was shown in the parenthesis. The citation(s) and title of each GEO Profiles ID were shown in the supplemental excel file.
Supplementary Figure 2. Gene expression profiles of PIWIL4 in mouse/human CD4+ T-cells
The relative expression levels of all genes within a mRNA chip sample were rank ordered, and then split into 10 groups (1-9: lowest; 90-100: highest) shown on the x-axis. The percentile rank gives an indication of the relative expression level of PIWIL4 among all genes. The values shown on the y-axis represent the percentages of the mRNA genechip sample numbers with various ranked PIWIL4 expression within the total mRNA genechip sample numbers of mouse (n= 431) or human (n= 139) CD4+ T-cells. For more details, please see Tables 2 and   3 . 
Supplementary

Supplemental Note
To examine whether piR30840 has any homolog in mouse, we have also performed deep sequencing for small RNAs in the mouse CD4 T-lymphocytes. Unexpectedly, we found that the homogenous piRNA derived from U63 is lowly-expressed in the mouse CD4 lymphocytes (data not shown). Further sequence analysis suggested that the sequence of this piRNA was quite conserved in hominoidea, but not conserved between hominoidea and rodentia ( Figure S8A ). In addition, the target binding site of human piR30840 is also not conserved in mouse ( Figure S8B ). Although we tried to predict the binding between this piRNA and the second intron of mouse IL-4, the predicted binding site is significantly different from that of human and with poor stability ( Figure S8C ).
Moreover, phylogenetic analysis and evolutionary distance estimation showed that the piRNA and its target region on IL-4 intron were subject to different evolutionary patterns, implying that this regulatory mechanism in human is not conserved in all mammals ( Figure S8D and E). By natural selection analysis, we found that the piRNA target region located on the second intron of IL-4 was under positive Darwinian selection, which may facilitate the specific match between the piRNA and its target loci on human IL-4 intron ( Figure S8F and G). To further confirm above conclusion, the experimental study was performed and result from western blotting implied that the extra three-nucleotide located in the target region on IL-4 intron of non-hominidae mammals obviously disturbed the effect of the piRNA on the expression of IL-4, strongly supporting the species specificity and the target specificity of this recent regulatory mechanism in evolution (about 13 million years ago, the divergence time between orangutan and human) ( Figure S8G and H) (1). Thus, these data suggest that the function of this piRNA is hominidae-specific, and the same regulatory mechanism does not exist in mouse.
Supplementary Figure 9. piR30840 induces the decay of IL-4 pre-mRNA.
(A) The effect of piR30840 on IL-4 pre-mRNA was examined in purified CD4 T lymphocytes from PBMCs. IL4
pre-mRNA was detected via qRT-PCR by using the primer pairs shown in Figure 4A .
(B) The construct pIL4 was co-transfected with s30840 or control into the 293T cells. IL4 pre-mRNA was detected via qRT-PCR by using the primer pairs shown in Figure 4A . Statistical significance between two samples was determined by using the student's t-test. P < 0.01. The data represents three independent experiments.
(C) Localization of PIWIL4 by using confocal microscopy.
Supplementary Figure 10. Detection of the knockdown efficiency of siRNA
(A and B) The expression of piwil4 or ago4 were detected by using qRT-PCR.
(C to E) The expression of TRAMP components such as trf4, air, and mtr4 were examined by using qRT-PCR.
(F to H) The expression of exosome components such as rrp42, rrp6, and rrp44 were detected by using qRT-PCR. Statistical significance between two samples was determined by using the student's t-test. P < 0.05.
Supplementary Figure 11. Ago protein interacts with IL-4 intron
(A to C) The tethering assay system was shown in Figure 4H 
Bioinformatical analysis
The known and predicted SNORD63 (U63) gene sequences were retrieved from Ensembl Genome Browser (http://asia.ensembl.org/index.html). After removing the redundant and U63-like sequences, 12 primates (human, chimpanzee, gorilla, orangutan, gibbon, macaque, baboon, marmoset, squirrel monkey, tarsier, mouse lemur and bushbaby), 3 laurasiatherian mammals (dog, cow and horse) and 3 rodents (mouse, rat, and guinea pig) U63 gene sequences were used in this study. Moreover, the second intron (intron2) sequences of IL-4 gene of all above species were also collected from Ensembl database. After the sequence data collection, the U63 sequences and IL-4 intron2 sequences were aligned using MUSCLE (2) . The alignments were viewed and analyzed using GeneDoc (http://www.nrbsc.org/gfx/genedoc) and Jalview(3). Phylogenetic trees were reconstructed using Neighbor-Joining method implemented in MEGA5 (4). Relative support of internal node was performed by bootstrap analyses with 1000 replications. The evolutionary distances between different groups were calculated using MEGA5 (4 (4) . piRNA/target duplexes prediction and corresponding minimum free energy (MFE) estimation were performed using RNAhybrid(5). In the hybridization prediction, the lower the value of MFE, the better the hybridization is. Precursor  F  CGGACTAGTGCCACCATCTTTGTACATGTG  R  CCCAAGCTTACAAGGTCACTATCTTAGGTCC  IL-4 promoter F  GGGCTCGAGATTCCTGAAACCTCAGAATAGAC  R  CCCAAGCTTTAATAGGTGTCGATTTGCAGTGAC  IL-4 5′UTR F  GGTACGTATTAGTCATCGCTATTACCATGG  R  CGGGATCCTAATAGGTGTCGATTTGCAGTG  IL-4 3′UTR F  CGGACTAGTATATTTTAATTTATGAGTTTTTGA  R  CCCAAGCTTAGATTCTATATATACTTTATTTTA  IL-4  F1  GGGACCGGTTCCGGACGATCGCGCCACCATGGGTCTCACCTCCCAACTGCTTC  R1  CGGACTAGTGAAGGCAGGCAGTGGGGATTATTC  F2  CGGACTAGTACTCTTACCCGTCTCATTTGCCTC  R2  GGGCTCGAGCTCCATTTGGAGGATGGGAGAGAGA  F3  GGGCTCGAGCTGGCACATTGCTATCTGTGGCATTTG  R3  GGCCCGCGGTCAGCTCGAACACTTTGAATA  In1  F1  GGGACCGGTTCCGGACGATCGCGCCACCATGGGTCTCACCTCCCAACTGCTTC  R1  GTCTGTTACGGTCAACTCGGT  F2  ACCGAGTTGACCGTAACAGAC  R2  CGGACTAGTTCAGCTCGAACACTTTGAATAT  In2  F1  GGGACCGGTTCCGGACGATCGCGCCACCATGGGTCTCACCTCCCAACTGCTTC  R1  AGATCTCACGTGACTAGTGGGACGGCTTCTTACCTTGGAGGCAGCAAAGATGTC  F2  ACTAGTCACGTGAGATCTTCGCGACTCGAGCATTTGTCTTTCCAGAACACAACTGAGA  AGGAAACC  R2  GGCCCGCGGTCAGCTCGAACACTTTGAATA  F3  CGGACTAGTACGGTCTGTTTTAGCAAATGGGGAG  R3  GGGAGATCTGCTAGTGCTGTATATGAGAAACTCC  F4  GGGAGATCTTGACTATCCTGGGCAGGATGGGAGA  R4  GGGCTCGAGCCACAGATAGCAATGTGCCAGCTCC  In3  F  GGGACCGGTTCCGGACGATCGCGCCACCATGGGTCTCACCTCCCAACTGCTTC  R  CTCGAGCACGTGACTAGTTACAGTGCAGCTTACCAAGCCCGCCAGGCCCCAGAG  IL-4 CDs  F  GGGCGATCGCTATTAATGGGTCTCACCTCCCAACTGCTTC  R  CGGACTAGTTCAGCTCGAACACTTTGAATAT  In2s  F  GGGACCGGTTCCGGACGATCGCGCCACCATGGGTCTCACCTCCCAACTGCTTC  R  AGATCTCACGTGACTAGTGGGACGGCTTCTTACCTTGGAGGCAGCAAAGATGTC  In2w3b  F  CATTTCATTAAAGGTTATCCCGGGAGTCCGATACAG  R  CGGGATAACCTTTAATGAAATGAGATAGTCCAGC  IL-4m  F  CATTTGCCTCCGTATCCCGGGAGTCCGATACAG  R  GGATACGGAGGCAAATGAGATAGTCCAGCTAAAG  In2m  F  GGGACCGGTTCCGGACGATCGCGCCACCATGGGTCTCACCTCCCAACTGCTTC  R  AGATCTCACGTGACTAGTGGGACGGCTTCTTACCTTGGAGGCAGCAAAGATGTC  In2sm  F  GGGACCGGTTCCGGACGATCGCGCCACCATGGGTCTCACCTCCCAACTGCTTC  R  AGATCTCACGTGACTAGTGGGACGGCTTCTTACCTTGGAGGCAGCAAAGATGTC  plN-piwil-4  F1  GGGAAGCTTACCATGGAGAACATGGACGCACAAACACGAC  R1  CGCGAATTCCAGAACCGTCTCATTCCGGAGG  F2  CACATATGGCTAGTGGAAGAGCCCGAGTGAAG  R2  GCTCTTCCACTAGCCATATGTGGAGGAGATCC  plN-Ago4  F1  CGGGGTACCACCATGGAGAACATGGACGCACAAACACGAC  R1  GGGCTCGAGTGGCAAGTATGTATGCTT  F2  CACATATGGCTGAGGCGCTGGGACCCGGACCT  R2  TCCCAGCGCCTCAGCCATATGTGGAGGAGATCC  plN-Ago3  F1  GGGAAGCTTACCATGGAGAACATGGACGCACAAACACGAC  R1  GAGCCGATTTCAGCCATATGTGGAGGAG  F2  ATGGCTGAAATCGGCTCCGCAGGACCCGC  R2  CGGGGTACCCTGTATTCCAGCATGGCTAC  F3  CGGGGTACCAGTCGTCCTTCACAC  R3  GGGCTCGAGTTAAGCGAAGTACATTGTGCGT  pIn2s-5BOX F1  CGGACTAGTTCATGGAAACACACGGCTGAG  R1  GGGAGATCTGTGCAGTGGCTAATCCCAGCAC  F2  GGTACCCACGTGAAGCTTGCCAGGAGTGAAGCC  R2  AAGCTTCACGTGGGTACCCATATCATCTCCCTAG  F3 GGGGGTACCGCTAGCTTCCCTAAGTCCAAC
